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花期后期和结实期初期生长速度 高，达到了 4.6 cm/d，而后生长速度减慢直至停止生长。
植株含水量在展叶期 大，从开花期开始迅速降低，直到枯黄期末期。斑茅的生物质产量在
枯黄期早期（11 月）达到 高 9.23 kg/m2，其后产量呈下降趋势。拔节期（6 月）开始后，
茎叶比一直呈上升趋势，直到枯黄期稍有回落。整体生长节律呈现出“慢-快-慢”的增长规
律。刈割后斑茅从萌发到枯黄整个生长发育期比非刈割实验缩短了约 3 个月。主要体现在展
叶期缩短，并且生长更加整齐。生物质的产量 高为 8.23 kg/m2，比非刈割区减少了 20.3％。 
（2）斑茅叶片灰分含量 5 月为全年 低值，从 10 月份开始显著增加，至 12 月份达到
高。茎秆灰分含量略低于叶片，全年 低为 10 月， 高为 7 月，变化幅度不大。茎秆和
叶片热值均在 9 月开花期 低，叶片 高热值出现在 10 月（18.500 kJ/g），茎秆 高热值为
8 月（17.825 kJ/g）；叶片中木质素含量全年由高到低排列顺序为 12 月＞11 月＞9 月＞10 月
＞7 月＞8 月＞6 月。茎秆中木质素含量全年由高到低排列顺序为 12 月＞11 月＞9 月＞7 月
























Erianthus arundinaceum, Gramineous plant, is widely distributed as a non-woody plant 
resources, and it is well known for very strong regeneration capacity. Also, it is regard as excellent 
raw material for production of ethanol and biodiesel, so this paper choose E.arundinaceum as an 
material to study its biomass yield, chemical composition, ash content, calorific value and 
reducing sugar yield after hydrolyzed changes during grow to determine the best harvest season, 
for the purpose of reduce the production cost of processing and comprehensive utilization. 
The whole growth periodicity of E.arundinaceum was about 9 months, which can be divided 
into six stages: sprout leaves period, elongation stage, heading stage, flowering period, fructicative 
period and the period of wilt. During sprout leaves period its growth rate were 1.74 cm/d, at 
elongation stage this rate were 4.24 cm/d, and after flowering period the rate increase to 4.6 cm/d, 
from then on it withered gradually. 
At the begin, the water content were maximum ,as it comes to flowering period, water 
content reduced rapidly, when it comes to fructicative period, water content lost 16.7％,and it 
consistently decreasing until the period of wilt. For the biomass, the highest yield 9.23 kg/m2, 
were showed at the early period of wilt, then, it continue the downward trend. And the stem-leaf 
ratio kept an upward trend until November. In general, it showed an “slow-fast-slow” rule during 
this whole period. The clipping test shows almost the same rule, except that the period was 3 
months shorter, especially the sprout leaves period and elongation stage. And it came out more 
evenly. While the biomass yield reduced by 20.3％,only 8.23 kg/m2,so plant early at March and 
mow at August may be a better management to improve the biomass yield. 
The average value of ash content for leaf were 10.99％，lowest at July, 5.84％,highest at 
December, 19.71％，A significant increase appeared at October, and kept rise until December. For 
the stem，average value was 6.98％，lowest at July, 8. 30％, highest at October, 4.96％，No 
significant difference compare with leaf. The lowest calorific value appeared at September both 
for leaf and stem, the highest calorific value of leaf were 18.500 kJ/g at October, for stem it was 
17.825 kJ/g at August. The carbon content of leaves does not change significantly between June to 















leaves has the same change trend as the carbon content. Compared to the leaves, the carbon and 
nitrogen content of stalk is relatively stable during the growing stage. The cellulose content of leaf 
is maximum in September, up to 32.27%, and minimum for 28.76% in June. The cellulose content 
of stalk is gradient increasing along with the growth and development, the highest is 36.27% in 
December, and the lowest is 27.62% in June. The hemicelluloses content of leaves is up to highest 
in July, 24.66%, and lowest in October, 19.63%. The highest hemicelluloses content of stalk is 
24.17%, appeared in September, and the lowest is 19.77% in October. The lignin content of leaf 
and stalk is both up to maximum in December, 27.92% and 31.26% respectively. And the lowest 
lignin content of leaf and stalk appear in June, 16.51%, 15.6% respectively. 
According to the results of Microscopic observation, lignification of vascular bundle centered 
in vascular bundle, from within to outside, gradually, while for different cell wall of all kinds of 
cells, lignifications increase as the plant grow, and also the thickening of the cell wall. The result 
also shows that different lignin contents leads to different reducing sugar yield, although the 
pretreatment was uniform. In general, lower lignin content make the substrate easy to digest. 
 



















2011 年全球石油探明储量约为 1.65 万亿桶，按照当前开采速度，仅可供开采不
足 46 年；世界煤炭探明储量约 8600 亿吨，仅能满足全球需求 112 年；全球天然
气储量约 208 万亿立方米，可以保证全球使用 63.6 年[1]。而据美国能源部估测，














































































生物液体燃料。美国于 2007 年提出的《能源独立和安全法案 2007》，要求到 2017
年通过发展生物液体燃料和提高能效等手段使汽油消费降低 20%，传统的玉米乙
醇使用量逐步增加，到 2015 年稳定在 150 亿加仑，其他由纤维素燃料，生物基






































生产基地以降低总成本。Papadopoulos and Katsigiannis (2002)研究指出储存点靠




















奥地利维也纳技术大学 BIOBIB 数据库(http://www.vt.tuwien.ac.at/biobib/) 收录




















堵塞反应器；C、H、O 元素所占比例随种类变化不大； N、Cl、S 所占比例普
遍很低，并且随生物质种类和培养条件的不同也有所不同[9, 22, 27, 29, 34]。表 1-2 列
出了几种生物质的灰分成分比较，可以看出 Si 是灰分主要成分，不同种类之间
差异较明显，Ca 的含量在小麦灰分中占 8.2％，而在木材等木质原料灰分中含量
达到了 43％。Ayhan Demirbas 研究表明，生物质灰成分与煤灰成分差异较大[35]。
煤的灰成分主要以 SiO2、A12O3、Fe2O3、MgO 和 CaO 为主，其中 SiO2 和 A12O3
合计达 75%以上。而生物质的灰成分主要由 SiO2、K2O 和 CaO 组成。此外 Cl
的含量也较多，主要以 KCI 的形式存在。灰分中的金属易与燃料中硅和硫等结
合，在锅炉中会产生许多不可预料的反应，并且氯的存在会使这些反应更加容易
[33, 36-37]。Xiaolin Wei 通过模拟研究，认为燃料中 Si、A1、Ca、Mg、S 对 K、Na、





的大量碱金属(如 Na 和 K)有关[43]。 
 
表 1-1 不同生物质原料理化性质比较 




















壳 11-19 300-500 1-2 45-81 6 0.2-0.5 41-44 0.02-0.03 0.01-0.03
枝条 7-25 200-300 0.54 45-49 5-6 0.1-0.8 36-44 0.01-0.08 0.01-0.08
秸秆 7-11 20-140 5-15 41-47 5-6 0.3-6 36-44 0.03-0.4 0.04-0.2 
橄榄 9 350 4 51 6 0.3 38 0.02 0.02 
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